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Description
Field of the Invention

[0001] This invention pertains in general to the field of
medical implants and delivery devices for such implants,
as well as methods for transluminal delivery of medical
devices into a body.

Background of the Invention

[0002] Itis known that deployment of a medical implant
within a patient’s cardiovascular system.

[0003] For instance WO9742878A1 discloses a med-
ical implant having an end for threadably attachment to
a delivery wire.

[0004] However, treaded attachment may in certain
clinical situations not unlock inside the body, when the
implant is positioned. Consequently the implant has to
be removed from the body together with delivery wire.
This increases the time of surgery and related costs un-
necessarily. Also, patient safety is reduced due to such
unintended and undesired procedure.

[0005] Furthermore, the threaded attachment may
loosen before implant is at final position and is uninten-
tionally released in the patient’'s body. Loosening may
for instance be initiated when the implant s collapsed in
a catheter and the delivery wire is rotated during delivery
relative a surrounding catheter. This may be done unin-
tentionally by the human factor. Embolies may be caused
by the loosened medical devices uncontrollably released
in the body.

[0006] Bothabove failures havedire consequences for
the patient and the health care system. Patient risk is
increased.

[0007] Also, when the medical device is released from
the catheter, and still attached to the threaded delivery
wire, the medical implant is subject to bending, relative
the longitudinal axis of the delivery wire, at leastin certain
anatomical positions. This is for instance the case in the
heart where delivery is difficult perpendicular to a septal
wall having an opening to be closed by the implant. This
may affect the material of the device leading to fatigue
of the device.

[0008] Theimplantisalso affected by aforce atrelease
which either transposes through the medical implant and
may then have a negative impact on the surrounding tis-
sue or the medical implant inherently grasp the force and
is affected as described above.

[0009] Also, a more flexible delivery wis desired in
terms of adjustments of the device used and applied
methods, due to the fact that different patients are ana-
tomically slightly different to one another and that the
deficiency to be treated is most often individual and
unique for each patient treated.

[0010] In US 2003/0181945 a coupling system for
placement of implants is disclosed. Using for example a
bead tethered from a medical implant, two prongs are
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used to trap the implant. A pivoting movement of the im-
plant is allowed along a plane of a half circular arc or slot
which the two prongs form when they are trapping the
implant.

[0011] US2007/112381 discloses a holder for an im-
plant having gripper tongs with gripping jaws which open
and close by a push/pull system, and which force-fit grips
the head section of the holder.

[0012] InWO 2009/016265 A2 a method for producing
a connection between two components of differing ma-
terials is taught. A sleeve is provided which is placed in
a non-clamped manner around the welded end of a bun-
dle of strands comprising the medical device. The sleeve
is then to be held during a medical procedure.

[0013] US6355052 discloses an insertion aid inside a
catheter for engaging a portion of an implant comprising
a wire frame work.

[0014] Thus, there is a need for a deployment device
which adjusts for differences in the cardiovascular sys-
tem between patients still allowing a secure deployment
of a medical implant.

[0015] Hence, an improved delivery device or system
and a method would be advantageous. Also, a medical
implant facilitating such improved delivery would be ad-
vantageous.

[0016] Hence, an improved delivery device or system,
medical implant, and a method would be advantageous
and in particular allowing for increased flexibility, cost-
effectiveness, and/or patient safety would be advanta-
geous.

Summary of the Invention

[0017] Accordingly, embodiments ofthe presentinven-
tion preferably seeks to mitigate, alleviate or eliminate
one or more deficiencies, disadvantages or issues in the
art, such as the above-identified, singly or in any combi-
nation by providing a device, aggregate, according to the
appended patent claims.

[0018] Further embodiments of the invention are de-
fined in the dependent claims, wherein features for the
second and subsequent aspects of the invention are as
for the first aspect mutatis mutandis.

[0019] More particularly the invention relates to an ap-
paratus for delivering of an occlusion device, and more
particularly to intravascular delivery device for delivery
of an occlusion device in the cardiovascular system.
[0020] Some embodiments of the invention provide for
flexible delivery of a medical implant to anatomically dif-
ficult to reach sites in a body of a human or animal.
[0021] Some embodiments of the invention also pro-
vide for secure delivery of a medical implant

[0022] The new delivery system allows significant im-
provements in product handling. Before release of the
occluder, the system allows a tilted angle of up to ap-
proximately 45 degrees without any stress or pull on the
implant. Especially in challenging cases this feature has
proven vital.
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[0023] This allows the product to be placed in the final
position without any adverse pull from a delivery wire.
The safe-handling attachment system avoids any risk of
unintended release during handling and allows a safe
pull back into the catheter should the implantation be
interrupted.

[0024] Itshould be emphasized that the term "compris-
es/comprising" when used in this specification is taken
to specify the presence of stated features, integers, steps
or components but does not preclude the presence or
addition of one or more other features, integers, steps,
components or groups thereof.

Brief Description of the Drawings

[0025] These and other aspects, features and advan-
tages of which embodiments of the invention are capable
of will be apparent and elucidated from the following de-
scription of embodiments of the present invention, refer-
ence being made to the accompanying drawings, in
which

Fig. 1 is assembly view of kit;

Fig. 2 is a rendered graphical composition;

Fig. 3 is a cross-sectional view of the device;

Fig. 4aand 4b are illustrations of the device in locked
position (fig.4a) and a releasable position (fig.4b);
Fig. 5 is a schematic view of the distal tip in a locked
position;

Fig. 6 is a schematic view of the distal tip in the re-
lease configuration;

Fig. 7 is a schematic view illustrating the principle of
locking a detachable device used in an embodiment
of the invention;

Fig. 8 is a schematic view of an interlocked device;
Fig. 9a, b and c are schematic view illustrating an-
other embodiment of the invention of interlocking a
medical implant;

Fig. 10 a and b are schematic views showing yet a
further embodiment of the invention of interlocking
medical implant;

Fig. 11a, b and ¢ are schematic views showing the
flexibility in the joint between delivery catheter vs.
medical implant;

Fig. 12 is an illustration of an end of a medical im-
plantable device;

Fig. 13 is an illustration of a holding unit in various
positions between locking and release;

Fig. 14 is a perspective view of a proximal portion of
a delivery device having a resiliently flexible unit;
Figs. 15a and b are illustrations of a holding unit in
release and locking position.

Description of embodiments
[0026] Specific embodiments of the invention now will

be described with reference to the accompanying draw-
ings. This invention may, however, be embodied in many
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different forms and should not be construed as limited to
the embodiments set forth herein; rather, these embod-
iments are provided so that this disclosure will be thor-
ough and complete, and will fully convey the scope of
the invention to those skilled in the art. The terminology
used in the detailed description of the embodiments il-
lustrated in the accompanying drawings is not intended
to be limiting of the invention. In the drawings, like num-
bers refer to like elements.

[0027] The following descriptionfocuses on an embod-
iment of the present invention applicable to a septal oc-
cluder. However, it will be appreciated that the invention
is not limited to this application but may be applied to
many other medical implantable devices, including for
example filters, stents, laa occluders, aneurysm treat-
ment devices, grafts, etc.

[0028] An intravascular delivery device 1 comprises a
delivery wire 100 having a proximal 10a and a distal end
10b and an interior lumen 151 extending therebetween
(Fig. 3) . The distal end 10b comprises a connection in-
terface 140 adapted to matingly interlock with a proximal
end portion 200 of a medical implantable device 2. The
delivery device comprises a locking unit 110 arranged to
secure the connection interface in a locking position.
[0029] The medical device is thus pivotably locked be-
fore a controlled release. Pivotly locked means that the
medical device is securely attached to the distal end of
the delivery device, while it still is able to move in a certain
degree of freedom in relation to a longitudinal axis of the
distal end of the delivery device. A degree of freedom is
for instance rotatable around the longitudinal axis,, or
tiltable in relation thereto. This is described in more detail
below.

[0030] In an embodiment, the intravascular delivery
device comprises a locking wire 150 arranged moveably
within the lumen 151 of the delivery wire 100 for relative
longitudinal movement therein, the locking wire having a
distal end comprising a holding structure 141, whereby
the holding structure is axially moveable relative the de-
livery wire 100 between the locking position (Fig. 15b) at
which the delivery wire encloses the holding structure
and a second position at which the holding structure at
least partly protrudes beyond the distal end of the delivery
wire (Fig. 13,15a) such that the connection interface un-
locks and the medical implantable device is controllably
released.

[0031] Inan embodiment, the medical implantable de-
vice is an occlusion device for occluding a selected site
in a body. The medical implantable device may be col-
lapsible or expandible, such as self expandible. The med-
ical implantable device 2 may thus be advantageously
and securely delivered to a target site via a lumen of the
body. At the target site, the device is moved forward out
of the catheter, but still securely attached to the delivery
wire at the connection interface 140.

[0032] The occlusion device is for instance an ASD or
PFO occluder for septal occlusion.

[0033] The occlusion device is for instance an atrial



5 EP 2 609 872 B2 6

appendage occluder in other embodiments.

[0034] In this relation, for instance a first expanded di-
ameter of the medical implantable device 2 may be po-
sitioned on a distal side of an opening in a wall, such as
a septal or atrial wall. Then a second expanded diameter
of the medical implantable device 2 may be positioned
on a proximal side of the opening in the wall. Thus the
opening is reliable occluded when the device is grown
into the tissue of the wall, e.g. by endotheliasation.
[0035] Positioning in this anatomically demanding de-
livery application is facilitated by the delivery device of
the present embodiments.

[0036] However, the device has to be reliably released
from the delivery device 1. To this end, a locking unit 110
is unlocked. Here by threaded movement from the locked
position (Fig. 4A) to the unlocked position (Fig. 4B). Al-
ternatively, or in addition to threaded locking, other lock-
ing units may be provided, such as a latch, spring latch,
cap, cover, lid, seal, enclosure, etc. The internal locking
wire 150 in the lumen may now be moved forward to push
the holding unit 141 at the connection interface out of a
sleeve 150 thereof. As can be seen in Fig. 9 for instance,
the medical implantable device is now free for release.
[0037] During delivery, the medical implantable device
2, when expanded out of the catheter, and also during
delivery inside the catheter is rotatably free and may pivot
both axially and radially. This increases flexibility during
delivery through narrow passages of the lumen for deliv-
ery. In addition, when expanded out of the catheter, but
still movably locked to the connection interface, the med-
ical implantable device 2 may rotate freely and pivot/tilt
both axially and radially, see e.g. Fig. 10 or 11. This pro-
vides a large degree of flexibility during delivery and ad-
aptation to different anatomical situations at the target
site of the medical implantable device 2.

[0038] In an embodiment, the connection interface
holding the medical implantable device provides for an
axial flexibility such that the medical implantable device
may tilt relative the longitudinal axis of the delivery device.

[0039] Tilting angles of approximately 45 degrees are
thus obtainable.
[0040] In an embodiment, the holding structure 141 is

provided radially enlarged to at least partly contact the
interior lumen of the distal end of the delivery wire, see
e.g. Fig. 13.

[0041] The holding structure may have a distal recess
into which a bundle of wires snugly fits. When the bundle
of wires has a thickening, e.g. the spherically shaped end
as shown in Fig. 12, it interlocks with the holding unit,
once this is drawn into the sleeve 145.

[0042] Locking of the medical device 2 to the holding
unitis provided by a positive fit which allows for a degree
of free movement relative the delivery wire when locked.
[0043] Inan embodiment, the distal part of the holding
structure 141 is bowl-shaped and has a recess in the
edge of the bowl-shaped portion at the distal end of the
holding structure for receiving a portion of the medical
implantable device. The bowl shaped portion, together
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with a welded clot at the proximal end 200 having a sub-
stantially spherical shape (Fig. 12) provides for the piv-
otably in an embodiment.

[0044] In an embodiment, the recess is configured to
enclose the proximal end portion of the medical implant-
able device at least partly.

[0045] Loading of the medical implantable device in to
the delivery device and locking at the connection inter-
face is e.g. illustrated in Figs. 7, 9 and 10. The flexibly
locked position is shown in Fig. 8.

[0046] In an embodiment, the intravascular delivery
device comprises a control device connected to the prox-
imal end of the delivery wire for controllably unlocking of
the connection interface. Thus may be integrated into a
handle for convenient operation. The push operating unit
130 may be operated to move the entire delivery wire
with the interlocked medical implantable device 2 at the
distal end 10b through a catheter (not shown). When at
the target site, and the medical implantable device pro-
vided out of the distal end of the catheter, it may be con-
veniently unlocked for detachment. Locking unit 110 is
unlocked. A spring 115 provides a pre-load of the release
operating unit 120. The spring may be tensioned against
a stop unit 112. Upon pushing against the spring load,
the locking wire 150 is pushed in the distal direction and
the holding unit is moved out of the distal end 10b. Thus
the medical implantable device is released and detached
from the deliver device 1.

[0047] Inanembodiment,the control device is secured
when the holding structure is in the locking position such
that the control device has to be manually operated to
allow for the unlocking of the connection interface for
controlled release of the medical implantable device from
the delivery device, see Fig. 4A and B.

[0048] In an embodiment, a medical implantable de-
vice is provided having a proximal end portion adapted
to matingly interlock with the connection interface. This
is for instance the spherically welded clot of the medical
implantable device 2 at the proximal end 200 thereof mat-
ing with the spherical recess (bowl-shaped) in the holding
unit 141.

[0049] Fig. 14 is a perspective view of a proximal por-
tion of a delivery device having a resiliently flexible unit
115b. The resiliently flexible unit is for instance a disc.
The resiliently flexible unit is for instance made of rubber,
silicone, or similar materials. Locking unit 110b has a
broadened proximal end, in order to provide a larger fit-
ting area to the resiliently flexible unit 115b.

[0050] The resiliently flexible unit 115b provides for
flexibility of the delivery system even when the holding
unit is in the locking position. In this manner, an axial
flexibility may be provided when a medical device is
locked to the holder unit 141 at the connection interface
140.

[0051] Spring 115 provides for a pre-tension of the
holding structure 141 in sleeve of the connection inter-
face 140 towards the locking position. This further en-
hances security of the delivery system. An unintentional
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loosening of the medical device in the locked position is
effectively avoided. Furthermore, when the medical de-
vice is positioned in the extended holding structure 141,
the holding structure 141 is drawn back into the sleeve
of the connection interface 140 when the spindle or re-
lease operating unit 120 is released. By screwing the
locking unit 110 proximally, the connection interface is
secured in the locking position.

[0052] The resiliently flexible unit 115b provides in this
locking position several advantageous properties.
[0053] Firstly, a slight axial mobility is provided to the
medical device when it is securely locked to the holder
unit 141 at the connection interface 140. The axial move-
ment is of course less than holder unit 141 moving out
of the sleeve of the holding structure 141. The retracted
locking position may also be provided so far in the sleeve
of the holding structure 141 that this axial flexibility ends
with the distal end of the holding structure 141 flush at
the distal end 10b, as shown in Fig. 15b.

[0054] Secondly, the entire delivery device is kept flex-
ible during delivery and a tension hardening of the flexible
shaft 103. The flexible shaft is wound in form of a spiral.
Bending of the flexible shaft is made at a larger radius
than bending of the delivery wire 150 in the shaft 103.
Forces may be extensive, which may damage the deliv-
ery instrument. The resiliently flexible unit 115b solves
this issue by providing sufficient flexibility of the delivery
device, in particular shaft 103 and delivery wire 150 there-
in, while securely keeping the medical device attached
to the delivery device.

[0055] In an embodiment, the medical implantable de-
vice comprises a bundle of strands or wires (see Fig. 12),
wherein the bundle of strands of the device comprising
a welded end having a welded proximal end portion,
wherein the welded proximal end portion has defined pro-
portions and dimensions configured as a connection in-
terface adapted to matingly interlock with a holding struc-
ture. The medical implantable device may be braided.
[0056] Inanembodiment, the connectioninterface has
a generally spherical shape.

[0057] In embodiments, the connection interface al-
lows for pivotal movement when locked.

[0058] In an embodiment, an assembly is provided
comprising:

a delivery device 1 according to above, and

a medical implantable device 2 according to above,
arranged in a catheter for intravascular delivery of
the medical implantable device 2.

[0059] In an embodiment, the assembly comprises an
intravascular delivery device comprising a delivery wire
having a proximal and a distal end and an interior lumen
extending therebetween and wherein the distal end com-
prises a connection interface adapted to matingly inter-
lock with a proximal end portion of a medical implantable
device,

aninternal wire extending within the lumen of the delivery
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wire which is controllable for relative longitudinal move-
ment from the proximal end of the delivery wire, the in-
ternal wire having a distal end that carries a holding struc-
ture wherein the holding structure is axially moveable
relative the delivery wire from a first position at which the
delivery wire encloses the holding structure whereby the
connection interface is adapted to matingly interlock with
the proximal end portion of the medical implantable de-
vice to a second position at which the holding structure
at least partly protrudes beyond the distal end of the de-
livery wire such that the connection interface unlocks and
the medical implantable device is released;

a control device connected to the proximal end of the
delivery wire;

a medical implantable device comprising a bundle of
strands, the bundle of strands of the device comprising
a welded end having a welded proximal end portion,
wherein the welded proximal end portion has defined pro-
portions and dimensions configured as a connection in-
terface adapted to matingly interlock with a holding struc-
ture, and;

wherein the medical implantable device is extendable
from a relaxed condition capable of assuming a convo-
luted condition, to an extended, linear condition in which
the medical implantable device can be advanced through
the lumen of the catheter.

[0060] In one example, a method is provided for con-
trolled delivery of the medical implantable device accord-
ing to above at a selected site in a body vessel. The
method comprises:

introducing a distal end of the above described as-
sembly into a lumen of the body to a delivery site;
releasing the medical implantable device from the
distal end of the catheter by pushing the delivery wire
distally;

controllably unlocking the medical implantable de-
vice from the connection interface by operating the
locking unit to unlock, and;

withdrawing the catheter and delivery wire from the
body.

[0061] The medical implant may be made of a shape
memory polymer material.

[0062] The medical implant may be made of metal,
such as Nitinol.

[0063] The retention ball 200 is shaped from laser
welded biocompatible Nitinol only, using no other metals.
In addition to reducing the amount of material implanted
and giving a less traumatic tip, this gives several addi-
tional advantages. Most importantly, by not locking the
strands at the distal part into a rigid structure, the occlud-
ers remain more flexible providing:

e Superior adaptation to the septal tissue upon implan-
tation

e Superior adaptation to challenging anatomy

*  Sizingflexibility reducing the number of sizes needed
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on stock
e  Softer rims

[0064] As the occluder device does not have any
threaded hub or clamp to provide an attachment for a
delivery system. The amount of material implanted in this
area is reduced substantially, such as with over 70% by
utilizing a specific welding process to form a ball specif-
ically designed for compatibility with the delivery system.
[0065] Furthermore, producing a medical implant has
been perfected by its Nitinol surface technology to obtain
an extremely smooth and flexible outer layer. A golden
color of the implant has become synonymous with the
highest standard in biocompatibility without risking
cracks or deformations forming upon compression/ ex-
pansion. The composition of the layer is identical to what
has been usedin 100.000 of Nitinol medical implants with
the added advantage of being more flexible.

[0066] The present invention has been described
above with reference to specific embodiments. However,
other embodiments than the above described are equally
possible within the scope of the invention. The different
features and steps of the invention may be combined in
other combinations than those described. The scope of
the invention is only limited by the appended patent
claims.

Table of reference signs:

[0067]

1 delivery device

2 medical implantable device
3 assembly

10 handle

10a distal end

10b proximal end
100 delivery wire
110 Locking unit

110a  Locking unit

103 spiral - flexible shaft

111 thread

112 stop unit

115 spring

115b  resiliently flexible element

120 release operating unit

130 push operating unit

140 connection interface

141 holding unit

150 locking wire

200 proximal end portion with weld

Claims
1. Anintravascular delivery device (1) comprising

a delivery wire (100) having a proximal (10a) and a
distal end (10b) and an interior lumen (151) extend-
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ing longitudinally therebetween and wherein said
distal end (10b) comprises a connection interface
(140) adapted to matingly interlock with a proximal
end portion (200) of a medical implantable device
(2), wherein said delivery device (1) comprises a
locking unit (110) arranged to secure said connection
interface (140) in a locking position in which said
medical implant is pivotably locked before a control-
led release,

a locking wire (150) arranged moveably within the
lumen of said delivery wire (100), said locking wire
(150) having a distal end comprising a holding struc-
ture (141), said locking wire is movable forward to
push said holding structure at said connection inter-
face out of a sleeve thereof,

characterized by;

a recess in a distal edge of the distal end of said
holding structure for receiving a portion of said med-
ical implantable device whereby said medical im-
plantable device is freely rotatable and both axially
and radially pivotable.

The intravascular delivery device (1) according to
claim 1, wherein said medical implantable device (2)
is an occlusion device for occluding a selected site
in a body.

The intravascular delivery device (1) according to
any of claims 1 to 3, wherein said connection inter-
face (140) holding said medical implantable device
(2) provides for an axial flexibility such that said med-
ical implantable device (2) may tilt relative the longi-
tudinal axis of said delivery device (1).

The intravascular delivery device (1) according to
any of claims 1 to 4, wherein said holding structure
(141) is radially enlarged to at least partly contact
the interior lumen of said distal end (10b) of said
delivery wire (100).

The intravascular delivery device (1) according to
claim 1, wherein said recess is configured to enclose
said proximal end portion (200) of said medical im-
plantable device (2) at least partly.

The intravascular delivery device according to any
of claims 1 to 6 comprising a resiliently flexible unit
(115b) arranged to provides for flexibility of the de-
livery system in said locking position.

In combination, a delivery device (1) of any of claims
1 to 7, and a medical implantable device (2) having
a proximal end portion (200) adapted to matingly in-
terlock with said connection interface (140) of said
delivery device (1).

The combination of claim 8, wherein said medical
implantable device (2) comprises a bundle of
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strands, said bundle of strands of said device com-
prising a welded end having a welded proximal end
portion (200), wherein said welded proximal end por-
tion (200) has defined proportions and dimensions
configured as a connection interface adapted to mat-
ingly interlock with a holding structure (141), wherein
said connection interface has a generally spherical
shape.

The combination of claim 8 or 9, wherein said con-
nection interface (140) allows for pivotal movement
when locked.

The combination of claim 8 to 10 arranged in a cath-
eter for intravascular delivery of said medical im-
plantable device.

The combination according to claim 8 for use with a
catheter comprising: anintravascular delivery device
(1) comprising

a delivery wire (100) having a proximal (10a) and a
distal end (10b) and an interior lumen (151) extend-
ing there between and wherein said distal end (10b)
comprises a connection interface (140) adapted to
matingly interlock with a proximal end portion (10a)
of a medical implantable device (2),

an internal wire extending within the lumen of said
delivery wire (100) which is controllable for relative
longitudinal movement from said proximal end (10a)
of said delivery wire (100), said internal wire having
a distal end that carries a holding structure (141)
wherein said holding structure (141) is axially move-
able relative said delivery wire (100) from a first po-
sition at which said delivery wire encloses said hold-
ing structure whereby said connection interface
(140) is adapted to matingly interlock with said prox-
imal end portion (10a) of said medical implantable
device (2) to a second position at which said holding
structure (141) at least partly protrudes beyond said
distal end (10a) of said delivery wire (100) such that
said connection interface (140) unlocks and said
medical implantable device (2) is released;

a control device connected to said proximal end
(10a) of said delivery wire;

a medical implantable device comprising a bundle
of strands, said bundle of strands of said device com-
prising a welded end having a welded proximal end
portion (200), wherein said welded proximal end por-
tion (200) has defined proportions and dimensions
configured as a connection interface adapted to mat-
ingly interlock with a holding structure (140), and;
wherein said medical implantable device (2) is ex-
tendable from a relaxed condition capable of assum-
ing a convoluted condition, to an extended, linear
condition in which said medical implantable device
(2) can be advanced through the lumen of said cath-
eter.
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Patentanspriiche

1.

Intravaskulare Zufuihrvorrichtung (1), umfassend
ein Zufihrdraht (100), der ein proximales (10a) und
ein distales Ende (10b) sowie ein inneres Lumen
(151) umfasst, das sich in Langsrichtung zwischen
diesen erstreckt, und wobei das distale Ende (10b)
eine Verbindungsschnittstelle (140) umfasst, die so
angepasstist, dass sie formschllssig mit einem pro-
ximalen Endabschnitt (200) einer medizinischen im-
plantierbaren Vorrichtung (2) ineinandergreift, wobei
die Zufuhrvorrichtung (1) eine Verriegelungseinheit
(110) umfasst, die so angeordnet ist, dass sie die
Verbindungsschnittstelle (140) in einer Verriege-
lungsposition sichert, in der das medizinische Imp-
lantat auf schwenkbare Weise verriegelt ist, bevor
eine kontrollierte Freigabe stattfindet,

ein Verriegelungsdraht (150), der auf bewegliche
Weise innerhalb des Lumens des Zuflihrdrahtes
(100) angeordnet ist, wobei der Verriegelungsdraht
(150) ein distales Ende (10b) aufweist, das eine Hal-
testruktur (141) umfasst,

wobei sich der Zufiihrdraht nach vorn bewegen lasst,
um die Haltestruktur an der Verbindungsschnittstelle
aus deren Hilse zu schieben,

dadurch gekennzeichnet, dass

eine Aussparung an einer distalen Kante des dista-
len Endes der Haltestruktur zur Aufnahme eines Ab-
schnittes der medizinischen implantierbaren Vor-
richtung, wodurch sich die medizinische implantier-
bare Vorrichtung frei drehen und sowohl axial als
auch radial verschwenken l&asst.

Intravaskulare Zufuhrvorrichtung (1) gemaR An-
spruch 1, wobei es sich bei der medizinischen imp-
lantierbaren Vorrichtung (2) um eine Okklusionsvor-
richtung zur Okklusion einer ausgewahlten Stelle in
einem Korper handelt.

Intravaskulare Zufihrvorrichtung (1) gemaf einem
beliebigen der Anspriiche 1 bis 3, wobei die Verbin-
dungsschnittstelle (140), welche die medizinische
implantierbare Vorrichtung (2) halt, eine axiale Fle-
xibilitdt gewahrleistet, so dass die medizinische im-
plantierbare Vorrichtung (2) in Bezug auf die Langs-
achse der Zufiihrvorrichtung (1) gekippt werden
kann.

Intravaskulare Zufuhrvorrichtung (1) gemaf einem
beliebigen der Anspriiche 1 bis 4, wobei die Halte-
struktur (141) radial vergréRert ist, so dass sie min-
destens teilweise mit dem inneren Lumen des dis-
talen Endes (10b) des Zufiihrdrahts (100) in Kontakt
kommt.

Intravaskulare Zufuhrvorrichtung (1) gemaR An-
spruch 1, wobei die Aussparung so eingerichtet ist,
dass sie einen proximalen Endabschnitt (200) der
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medizinischen implantierbaren Vorrichtung (2) min-
destens teilweise umschlielit.

Intravaskulare Zufiihrvorrichtung gemag einem be-
liebigen der Anspriiche 1 bis 6, umfassend eine elas-
tisch flexible Einheit (115b), die so angeordnet ist,
dass sie die Flexibilitat des Zufiihrsystems in der
Verriegelungsposition gewahrleistet.

Kombination aus einer Zufiihrvorrichtung (1) geman
einem beliebigen der Anspriiche 1 bis 7 und einer
medizinischen implantierbaren Vorrichtung (2), die
einen proximalen Endabschnitt (200) umfasst, der
so angepasst ist, dass er auf formschlissige Weise
mit der Verbindungsschnittstelle (140) ineinander-
greift.

Kombination gemafl Anspruch 8, wobei die medizi-
nische implantierbare Vorrichtung (2) einen Biindel
aus Strangen umfasst, wobei das Blindel aus Stran-
gen der Vorrichtung ein geschweilltes Ende auf-
weist, das einen geschweildten proximalen En-
dabschnitt (200) umfasst, wobei der geschweilte
proximale Endabschnitt (200) definierte Proportio-
nen und Dimensionen aufweist, die als eine Verbin-
dungsschnittstelle eingerichtet sind, welche so an-
gepasst ist, dass sie auf formschlissige Weise mit
einer Haltestruktur (141) ineinandergreift, wobei die
Verbindungsschnittstelle eine im Allgemeinen ku-
gelartige Form aufweist.

Kombination aus Anspruch 8 oder 9, wobei die Ver-
bindungsschnittstelle (140) bei Verriegelung eine
Schwenkbewegung erlaubt.

Kombination gemaR Anspruch 8 bis 10, angeordnet
in einem Katheter zurintravaskuléaren Zufuhr der me-
dizinischen implantierbaren Vorrichtung.

Kombination gemafl Anspruch 8 zur Benutzung mit
einem Katheter, umfassend: eine intravaskulare Zu-
fuhrvorrichtung (1), umfassend

einen Zuflihrdraht (100), der ein proximales (10a)
und ein distales Ende (10b) sowie ein inneres Lumen
(151) aufweist, das sich zwischen diesen erstreckt,
und wobei das distale Ende (10b) eine Verbindungs-
schnittstelle (140) umfasst, die so angepasst ist,
dass sie auf formschliissige Weise mit einem proxi-
malen Endabschnitt (10a) einer medizinischen imp-
lantierbaren Vorrichtung (2) ineinandergreift,

einen inneren Draht, der sich innerhalb des Lumens
des Zufuhrdrahtes (100) erstreckt, der sich fir eine
relative LAngsbewegung von dem proximalen Ende
(10a) des Zufiihrdrahtes (100) steuern Iasst, wobei
derinnere Draht ein distales Ende umfasst, das eine
Haltestruktur (14 1) tragt, wobei sich die Haltestruktur
(141) in Bezug auf den Zufiihrdraht (100) von einer
ersten Position, in welcher der Zuflhrdraht die Hal-
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testruktur umgibt, wodurch die Verbindungsschnitt-
stelle (140) so angepasst ist, dass sie auf form-
schliissige Weise mit dem proximalen Endabschnitt
(10a) der medizinischen implantierbaren Vorrich-
tung (2) ineinandergreift, axial in eine zweite Position
bewegen lasst, in welcher die Haltestruktur (141)
mindestens teilweise bis Uber ein distales Ende
(10a) des Zufiihrdrahtes (100) hervorragt, so dass
die Verbindungsschnittstelle (140) entriegelt und die
medizinische implantierbare Vorrichtung (2) freige-
geben wird;

eine Steuervorrichtung, die mit dem proximalen En-
de (10a) des Zufiihrdrahtes verbunden ist;

eine medizinische implantierbare Vorrichtung, die
ein Bundel aus Strangen umfasst, wobei das Biindel
aus Strangen der Vorrichtung ein geschweilltes En-
de umfasst, das einen geschweilten proximalen En-
dabschnitt (200) aufweist, wobei der geschweil3te
proximale Endabschnitt (200) definierte Proportio-
nen und Dimensionen aufweist, die als eine Verbin-
dungsschnittstelle eingerichtet sind, welche so an-
gepasst ist, dass sie auf formschlissige Weise mit
einer Haltestruktur (140) ineinandergreift, und;
wobei sich die medizinische implantierbare Vorrich-
tung (2) aus einem entspannten Zustand, der einen
zusammengerollten Zustand einnehmen kann, in ei-
nen erweiterten, linearen Zustand erweitern lasst, in
dem sich die medizinische implantierbare Vorrich-
tung (2) durch das Lumen des Katheters vorwarts
schieben lasst.

Revendications

Dispositif de mise en place intravasculaire (1) com-
prenant

un cable de mise en place (100) présentant une ex-
trémité proximale (10a) et une extrémite distale (10b)
et une lumiere intérieure (151) s’étendant longitudi-
nalement entre celles-ci et ou ladite extrémité distale
(10b) comprend une interface de liaison (140) con-
cue pour s'interverrouiller par emboitement avec
une partie d’extrémité proximale (200) d’un dispositif
médical implantable (2), ou ledit dispositif de mise
en place (1) comprend une unité de verrouillage
(110) agencée afin de fixer ladite interface de liaison
(140) dans une position de verrouillage dans laquelle
ledit implant médical est verrouillé avec possibilité
de pivotement avant une libération controlée,

un cable de verrouillage (150) agencé de fagon a
pouvoir étre déplacé dans la lumiére dudit cable de
mise en place (100), ledit cable de verrouillage (150)
présentant une extrémité distale comprenant une
structure de maintien (141), ledit cable de verrouilla-
ge pouvant étre déplacé vers I'avant pour pousser
ladite structure de maintien au niveau de ladite in-
terface de liaison hors d’'une gaine de celle-ci
caractérisé par ;
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un évidement dans un bord distal de I'extrémité dis-
tale de ladite structure de maintien pour recevoir une
partie dudit dispositif médical implantable grace a
quoi ledit dispositif médical implantable peut libre-
ment pivoter axialement et radialement.

Dispositif de mise en place intravasculaire (1) selon
larevendication 1, dans lequel leditdispositif médical
implantable (2) est un dispositif d’occlusion destiné
a occlure un site sélectionné dans un corps.

Dispositif de mise en place intravasculaire (1) selon
'une quelconque des revendications 1 a 3, dans le-
quel ladite interface de liaison (140) supportant ledit
dispositif médical implantable (2) permet une flexi-
bilité axiale de telle sorte que ledit dispositif médical
implantable (2) peut étre incliné par rapport a I'axe
longitudinal dudit dispositif de mise en place (1).

Dispositif de mise en place intravasculaire (1) selon
'une quelconque des revendications 1 a 4, dans le-
quel ladite structure de maintien (141) est élargie
radialement pour étre au moins partiellement en con-
tact avec la lumiére intérieure de ladite extrémité dis-
tale (10b) dudit cable de mise en place (100).

Dispositif de mise en place intravasculaire (1) selon
la revendication 1, dans lequel ledit évidement est
configuré pour entourer ladite partie d’extrémité
proximale (200) dudit dispositif médical implantable
(2) au moins partiellement.

Dispositif de mise en place intravasculaire (1) selon
'une quelconque des revendications 1 a 6 compre-
nant une unité flexible de maniere résiliente (115b)
agencée pour permettre une flexibilité du systeme
de mise en place dans ladite position de verrouillage.

En combinaison, un dispositif de mise en place (1)
selon 'une quelconque des revendications 1 a7, et
un dispositif médical implantable (2) présentant une
partie d’extrémité proximale (200) congue pour s’in-
terverrouiller par emboitement avec ladite interface
de liaison (140) dudit dispositif de mise en place (1).

Combinaison selon la revendication 8, dans laquelle
ledit dispositif médical implantable (2) comprend un
faisceau de brins, ledit faisceau de brins dudit dis-
positif comprenant une extrémité soudée présentant
une partie d’extrémité proximale soudée (200), ou
ladite partie d’extrémité proximale soudée (200) a
des proportions et des dimensions définies configu-
rées comme une interface de liaison congue pour
s’interverrouiller par emboitement avec une structu-
re de maintien (141), ou ladite interface de liaison
présente une forme globalement sphérique.

10. Combinaison selon la revendication 8 ou 9, dans la-
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1.

12.

quelle ladite interface de liaison (140) permet un
mouvement de pivotement lorsqu’elle est ver-
rouillée.

Combinaison selon les revendications 8 a 10 agen-
cée dans un cathéter pour une mise en place intra-
vasculaire dudit dispositif médical implantable.

Combinaison selon larevendication 8 destinée a étre
utilisée avec un cathéter comprenant : un dispositif
de mise en place intravasculaire (1) comprenant
un cable de mise en place (100) présentant une ex-
trémité proximale (10a) et une extrémite distale (10b)
et une lumiére intérieure (151) s’étendant entre cel-
les-ci et ou ladite extrémité distale (10b) comprend
une interface de liaison (140) congue pour s’inter-
verrouiller par emboitement avec une partie d’extré-
mité proximale (10a) d’un dispositif médical implan-
table (2),

un cable interne s’étendant dans la lumiére dudit ca-
ble de mise en place (100), lequel est contrélable
pour un mouvement longitudinal relatif par rapport a
ladite extrémité proximale (10a) dudit cable de mise
en place (100), ledit cable interne présentant une
extrémité distale qui porte une structure de maintien
(141), ou ladite structure de maintien (141) peut étre
déplacée axialement par rapport audit cable de mise
en place (100) entre une premiére position a laquelle
ledit cable de mise en place entoure ladite structure
de maintien grace a quoi ladite interface de liaison
(140) est congue pour s’interverrouiller par emboi-
tement avec ladite partie d’extrémité proximale (10a)
dudit dispositif médical implantable (2) et une
deuxiéme position a laquelle ladite structure de
maintien (141) dépasse au moins partiellement au-
dela de ladite extrémité distale (10a) dudit cable de
mise en place (100) de telle sorte que ladite interface
de liaison (140) est déverrouillée et que ledit dispo-
sitif médical implantable (2) est libéré ;

un dispositif de contrdle relié aladite extrémité proxi-
male (10a) dudit cable de mise en place ;

un dispositif médical implantable comprenant un
faisceau de brins, ledit faisceau de brins dudit dis-
positif comprenant une extrémité soudée présentant
une partie d’extrémité proximale soudée (200), ou
ladite partie d’extrémité proximale soudée (200) a
des proportions et des dimensions définies configu-
rées comme une interface de liaison congue pour
s’interverrouiller par emboitement avec une structu-
re de maintien (140), et ;

ou ledit dispositif médical implantable (2) peut étre
déployé a partir d'un état relaché pouvant adopter
un état convoluté, a un état linéaire déployé dans
lequel ledit dispositif médical implantable (2) peut
étre avancé a travers la lumiére dudit cathéter.
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